Objectives: Due to the increase observed in the incidence of pediatric urolithiasis in the world, and the scarcity of studies of this pathology in Morocco, we assessed whether epidemiological characteristics of pediatric urolithiasis have a similar profile like in developed countries further we tried to assess the prevalence of this pathology among children in Hassan II University-Hospital of Fez. Subjects and methods: Between January 2003 to November 2013, 104 pediatric patients with urolithiasis were presented to Hassan II University-Hospital of Fez. Eighty one were boys and 23 girls. Patients were referred from different regions of Moroccan states. Results: Out of 104 children diagnosed with urolithiasis, 5 patients with positive family history of renal stones, and 12 were recurrent (12%). Their age varied between 8 months and 15 years old, with a mean age of 7.86 ± 4. The sex ratio was 3.5:1 boys to girls. Clinical presentations were dominated by micturition disorder (59%), abdominal or flank pain (28%), nephritic colic (22%), hematuria (22%) and urinary tract infection (13%). Stones were located in the upper urinary tract in 62.5% of cases. Stones were treated by surgery in 89 cases (89%), and with ESWL in only 2 cases (2%). Over these years of study, a prevalence of 0.83% of childhood urolithiasis was calculated.
Introduction
Urinary stone disease affects patients of all ages but remains rare in children [1] . The composition and clinical characteristics of urinary calculi in children varies greatly from one country to another and from one historic period to the next, depending on several factors such as dietary, climate, genetic and socio-economic factors [2, 3] .
In Morocco, stone prevalence, incidence and risk factors for hospitalization occur less in children compared to adults.
The aim of this study was to identify trends in the epidemiology of urolithiasis during an 11-year period among children at Pediatric and Pediatric surgery departments of Hassan II University-Hospital of Fez.
Subjects and methods
From January 2003 to November 2013, 104 pediatric patients with urolithiasis were treated in Hassan II University-Hospitals of Fez. Patients were referred from different regions of Moroccans state. Medical records were evaluated for clinical and laboratory data including age of diagnosis, sex, personal, family history, clinical presentations, location of stones and method of treatments.
Statistical analysis were performed with SPSS software version 21, with a significance value set at P < 0.05.
Results
The age of pediatric urolithiasis patients at diagnosis ranged from 8 months to 15 years old with an average of 7.86 ± 4 years (Mean ± SD). 81 were boys and 23 girls, while the sex ratio was 3.5:1 boys to girls.
Over these 11 years, a prevalence of 0.83% of childhood urolithiasis was calculated.
Out of the 104 children diagnosed with urolithiasis disease, 68% of patients come from rural areas, 5 of those children have a positive family history of urolithiasis, and 12 cases were recurrent (12%).
Clinical presentations of this pathology were variable and multiple in some cases. They were dominated by micturition disorder (59%), abdominal or flank pain (28%) and nephritic colic 22%. Hematuria and urinary tract infection as clinical presentations of stone formation were found respectively in 22% and 13% of our patients. Anatomical abnormalities were detected in 4 patients, and only in one of these patients, urolithiasis was detected incidentally. Stones were located in the upper urinary tract among 62.5% of cases (kidney: 47.1%, ureter: 15.4%), and were mostly found in children over 5 years old, and in the lower tract in 37.5% cases (bladder: 30.8%; urethra: 6.7%) (Fig. 1 ).
Ultrasound examinations revealed that unilateral stones occur in 87.5% of patients (42.9 right; 44.6 left) and bilateral ones in 12.5% of all cases.
The stone sizes were also determined by echography and scanner varied between 4 and 40 mm (Fig. 2) .
At the time of diagnosis, 19 patients (18.3%) had positive urine cultures; E. coli was the most commonly encountered microorganism. It represents 47.4% of species. P. mirabilis, P. aeruginosa and Enterobacter genus represented 10.5%.
Stones were analyzed only in 16 patients (15.4%), 62.5% of cases by chemical methods and 37.5% of cases by infrared spectrophotometry.
Calcium oxalate stones were present in 56.25% of cases, phosphate in 50% of stones in which struvite represented 18.75% of cases. Uric acid was present in 12.5% of stones.
Our data revealed that (6.7%) cases of chronic renal failures are the result of urinary stone disease.
Because of the absence of other less invasive techniques in Hassan II hospital, surgery is considered to be the only technique of extracting urinary calculi from children. It represents 89 cases, and 2 cases of ESWL in our series were performed in the pediatric hospital of Rabat. The stones passed spontaneously in 4.4% of cases.
Fig. 2
The stone sizes in function of age.
Discussion
While considered to be rare in children, several studies suggest that urolithiasis is becoming more common in pediatric patients [4] and it remains a common health problem in some parts of the world, such as Turkey [5] , Pakistan, and Afghanistan [6, 7] .
The prevalence of urolithiasis varies according to geographic areas and risk factors [8] .
More recent reports suggest that urinary calculi are being recognized with an increasing frequency [9, 10] .
In Morocco, unlike in adult patients, epidemiological studies in children are fewer [11, 12] .
In our data, a prevalence of 0.83% of childhood urolithiasis was calculated, which is less than the prevalence in the United States which was estimated to be 5.2% [13] , whereas prevalence in a Turkish population under the age of 14 was 17% [14] . Annual incidence has been estimated to be 1.8 per 100,000 children per year in Kuwait [15] .
A male predominance was confirmed with a sex ratio of 3.5. This ratio is comparable to that given by Oussama et al. [11] in Middle Atlas and is higher than the one observed in France [16] .
In our study 62.5% of stones were located in the upper urinary tract. This result was consistent with the results of recent studies in developed countries [17, 18] .
According to the literature, the presenting signs and symptoms of pediatric stone disease are different from those in adults [19] . They have varied presentations including nonspecific pain located in the abdomen, flank, or pelvis which may be confused with colic pain. In this study, those symptoms were present in 38.75% of patients. This value is higher than that of Turkish study [20] ; and these symptoms were most commonly presented in Children having more than 5 years old [21, 22] .
Macroscopic or microscopic hematuria can occur in up to 90% of children with urolithiasis [23] . In our series, it represented 28.75% of symptoms.
Urethral and urethral stones can cause obstruction that leads to pain [24, 25] , we showed that urinary obstruction was present in 17.5% of patients.
A total of 5% of children had associated anatomical abnormalities of urinary tract, whereas in a Turkish study [20] they were present in 8.9% of children.
Unfortunately, and same as other studies, only 15.4% of stones were analyzed, which limits our ability to confirm the predominate composition. The unavailability of specialized laboratories for this analysis (except in Rabat) and the high analysis cost are among the main constraints.
In the future, this analysis should be routinely performed.
Unlike the developed countries where traditional surgery was replaced several years ago with non-invasive techniques, our study revealed that the open surgery remains the most frequently used treatment of urolithiasis in children. This is due to the inadequacy of the ESWL in Hassan II University-Hospital center to the size of the children. The same problems are mentioned by other studies carried out in Morocco [12, 26] .
Conclusion
The present study has provided important information on the epidemiologic and clinical aspects of pediatric urolithiasis. Additional studies are needed to determine the etiological aspect of pediatric urolithiasis. All children with abdominal pain, macroscopic hematuria or UTI should be examined thoroughly for urolithiasis. Early detection and prophylactic treatment of urolithiasis are important to avoid the risk of permanent renal damage.
The epidemiological characteristics of urolithiasis in the Moroccan child are similar to those reported in industrialized countries, despite the more widespread bladder stones reflecting the slower growth in living standards in Morocco.
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